Foreign DNA introduced into the vas deferens is gained by mammalian spermatozoa.
The uptake of exogenous DNA by mouse and rat spermatozoa was analyzed using in vitro and in vivo methods. Two DNA constructs were used, one containing the Growth hormone (GH) gene and the other the c-myc oncogene linked to the alphaA-crystallin promoter (CPV-1 plasmid). For the in vitro approach, washed epididymal spermatozoa were incubated for 2 hr in the presence of linearized DNA. For in vivo experiments, DNA was injected into the proximal region of the vas deferens, and spermatozoa were recovered 6 hr later. In situ hybridization employing fluorescent markers and electron microscopy were used to localize the exogenous genes in spermatozoa. The precise localization of the foreign DNA in spermatozoa was visualized by tridimensional reconstructions using a confocal laser microscopy. Uptake of exogenous DNA occurred in 60-70% of the spermatozoa after in vitro or in vivo treatments. A positive signal was detected in the sperm nucleus and was not affected by DNase treatments. Incorporation of exogenous DNA was also evaluated by slot blot and PCR techniques using the DNA isolated from the sperm nuclei and the corresponding labelled probes. Comparison of a nucleotide sequence between the DNA isolated from in vivo treated spermatozoa and CPV-1 plasmid showed a 98.6% identity. These results show the in vivo capacity of spermatozoa to incorporate exogenous DNA, the ability of this DNA to reach the nucleus, and also demonstrate that epididymal and vas deferens secretions do not block these capacities.